Wolbachia endosymbiotic bacteria of Brugia malayi mediate macrophage tolerance to TLR- and CD40-specific stimuli in a MyD88/TLR2-dependent manner.
Lymphatic filarial nematodes are able to down-regulate parasite-specific and nonspecific responses of lymphocytes and APC. Lymphatic filariae are reliant on Wolbachia endosymbiotic bacteria for development and survival. We tested the hypothesis that repeated exposure to Wolbachia endosymbionts would drive macrophage tolerance in vitro and in vivo. We pre-exposed murine peritoneal-elicited macrophages to soluble extracts of Brugia malayi female worms (BMFE) before restimulating with BMFE or TLR agonists. BMFE tolerized macrophages (in terms of IFN-beta, IL-1beta, IL-6, IL-12p40, and TNF-alpha inflammatory cytokine production) in a dose-dependent manner toward self, LPS, MyD88-dependent TLR2 or TLR9 ligands (peptidoglycan, triacyl lipopeptide, CpG DNA) and the MyD88-independent/TRIF-dependent TLR3 ligand, polyinosinic-polycytidylic acid. This was accompanied with down-regulation in surface expression of TLR4 and up-regulation of CD14, CD40, and TLR2. BMFE tolerance extended to CD40 activation in vitro and systemic inflammation following lethal challenge in an in vivo model of endotoxin shock. The mechanism of BMFE-mediated macrophage tolerance was dependent on MyD88 and TLR2 but not TLR4. Evidence that desensitization was driven by Wolbachia-specific ligands was determined by use of extracts from Wolbachia-depleted B. malayi, aposymbiotic filarial species, and a cell line stably infected with Wolbachia pipientis. Our data promote a role for Wolbachia in contributing toward the dysregulated and tolerized immunological phenotype that accompanies the majority of human filarial infections.